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SPECIFICATION 


TO ALL WHOM IT MAY CONCERN: 
Be it known that I, 


Luigi NALINI 
Italian citizen 
of PADOVA - ITALY 


have invented certain improvements in 


FLOW-RATE ADJUSTMENT VALVE FOR FLUIDS, PARTICULARLY 

REFRIGERATION FLUIDS" 


of which the following description in connection with the accompanying 
drawings is a specification, like reference characters on the drawings 
indicating like parts in the several figures. 
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The present invention relates to a flow-rate adjustment valve for 
fluids, particularly refrigeration fluids. 
5 BACKGROUND OF THE INVENTION 

Expansion valves are currently commonly used in refrigeration 
circuits of the compression type. 

In particular, two-way valves are used to control the flow of 
refrigerant by means of a passage and a flow control element that is 
10 preferably actuated by means of an electric motor. 

Such valves, which have a thermostatically controlled expansion, are 
designed to control the flow of circulating refrigerant. 

A flow-rate adjustment valve for fluids, particularly refrigeration 
fluids, has been devised which is servoactuated by means of an electric 
15 motor and is disclosed in USSN. 09/250,251 of February 16, 1999. It 
comprises a valve body provided with intake and discharge ports and a flow 
control element, and a motor section for actuating and adjusting the flow 
control element; in such valve, the rotor component of the motor is 
supported so that it can rotate within a hermetic capsule that is fixed to the 
20 valve body; such rotor component, which is fixed axially, is coupled by way 
of a screw-and-nut coupling to a part of the flow control element, which is 
coupled to the valve body so as to perform only axial translational motions. 

This valve is capable of performing a fine adjustment of the degree of 
closure of the passage without the danger of damage or wear to the edges of 
25 the passage to be closed. 

Another particularity of the valve is that it can also be adapted to 
refrigeration systems that have already been installed and ensures absolutely 
a hermetic seal with respect to the outside for the refrigeration fluids that 
flow through it. 

30 The structure of the valve is constructively simple and can be 


2 

provided by virtue of known technologies and means, with consequent low 
production costs. 

Although this known valve is highly appreciated and has been 
commercially available for a long time, it still has drawbacks. 
5 In particular, since the valve body is monolithic, in order to be 

produced it must undergo expensive and long machining, such as internal 
and external turning, grinding and the like. 

Such machining is onerous not only in terms of labor and machine 
time, but also because of the amount of waste and therefore discarded raw 
10 material that it produces. 

Further, the rotor component is provided by means of a female thread 
that is obtained by casting and is inserted and fixed in a magnetized 
substantially tubular element that is internally shaped complementarily so as 
to accommodate said female thread. 
15 Such series of casting, assembly and fixing operations is an indication 

of a certain constructive complexity, which in any case has a negative effect 
on the overall cost of the valve. 

SUMMARY OF THE INVENTION 
The aim of the present invention is to provide a flow-rate adjustment 
20 valve for fluids, particularly refrigeration fluids, that is constructively 
simpler than known types and can be obtained by way of cheaper machining 
and assembly operations than known valves, with a consequent reduction in 
production costs. 

Within this aim, an object of the present invention is to provide a 
25 flow-rate adjustment valve for fluids, particularly refrigeration fluids, by 
reducing the consumption of raw materials and intermediate components. 

Another object of the present invention is to provide a flow-rate 
adjustment valve for fluids, particularly refrigeration fluids, whose technical 
and mechanical capabilities are not inferior to those provided by known 
30 structures. 
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A further object of the present invention is to provide a flow-rate 
adjustment valve for fluids, particularly refrigeration fluids, that is 
particularly flexible in terms of application and can also be adapted to 
refrigeration systems that have already been installed. 
5 A still further object of the present invention is to provide a flow-rate 

adjustment valve for fluids that can be produced with known equipment and 
technologies and therefore at even more competitive costs. 

This aim and these and other objects that will become better apparent 
hereinafter are achieved by a flow-rate adjustment valve for fluids, 

10 particularly refrigeration fluids, which is servoactuated by means of an 
electric motor, of the type that comprises, within a hermetically sealed 
enclosure capsule and supported so that it can rotate by way of means for 
reducing rotational friction, the rotor component of said electric motor, 
coupled with a screw-and-nut coupling to a flow control element that is 

15 retained so as to perform only axial translational motions in a valve body 
provided with intake and discharge ports and fixed coaxially to said capsule, 
said valve being characterized in that said valve body is composed of a 
tubular cup formed by drawing, which is contoured so as to accommodate a 
guiding element for said flow control element and so as to engage intake 

20 and discharge tubes at said ports, said flow control element being 
constituted by a stem with a threaded shank and a needle-like opposite flow 
control end, said stem having an alignment and rotation-preventing block 
overmolded thereon in an intermediate position, said rotor component 
comprising a female thread for coupling to said threaded shank that is 

25 obtained by casting and on which a cylindrical element made of plastoferrite 
is overmolded, said element being provided with an annular groove for the 
guiding and abutment of elastic counterthrust means for said means for 
reducing rotational friction, said enclosure capsule being formed by a 
tubular portion that is closed in an upper region by a cap-like portion. 

30 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Further characteristics and advantages of the present invention will 
become better apparent from the following detailed description of an 
embodiment thereof, illustrated by way of non-limiting example in the 
5 accompanying drawings, wherein: 

Figure 1 is a front view of a valve according to the invention; 
Figure 2 is a sectional exploded view of the valve of Figure 1, 
comprising the stator component of said electric motor; 

Figure 3 is a sectional orthographic projection view of a valve 
10 according to the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
With reference to the figures, a flow-rate adjustment valve for fluids, 
particularly refrigeration fluids, is generally designated by the reference 
numeral 10. 

15 The valve 10 is servoactuated by means of an electric motor 11, a 

stator component of which is designated by the reference numeral 12. 

A rotor component 13 of the electric motor 11 is contained within a 
hermetic enclosure capsule 14 and is supported so that it can rotate by virtue 
of means 15 for reducing rotational friction. I 
20 The rotor component 13 has a screw-and-nut coupling with a flow 

control element 16. 

The flow control element 16 is retained so as to perform only axial 
translational motions in a valve body 17. 

The valve body 1 7 is provided with intake and discharge ports 1 8 and 
25 is fixed coaxially to the capsule 14. 

The valve body 17 is constituted by a tubular cup 19 formed by 
drawing. 

By way of the drawing operation, the resulting valve body 17 is 
shaped so as to accommodate a guiding element 20 for the flow control 
30 element 16. 


By virtue of the same drawing operation, a cylindrical portion 2 1 that 
is coaxial to the cup 19 and is provided with a passage 22 for the flow of the 
fluid is formed on the bottom of the cup 19. 

The flow control element 16 engages in the opening 22, which forms 
5 one of the ports 1 8, so as to adjust the flow-rate of fluid. 

Then, after drawing, a hole 23 is formed in the tubular cup 19 and 
forms another one of the ports 18, also for the flow of the fluid. 

The cylindrical portion 2 1 and the hole 23 both act as guides for the 
engagement on the cup 19 of first intake and discharge tubes 24, formed by 
10 drawing at the ports 18. 

The flow control element 16 is constituted by a stem 25 with a 
threaded shank 26 and a needle-shaped opposite flow control end 27. 

The stem 25 has a rotation-preventing alignment block 28 
overmolded thereon in an intermediate position. 
15 The block 28 is constituted by a cylinder 29 with a prism- shaped 

upper portion 30. 

A gasket, not shown, is conveniently provided on the stem 25, below 
and adjacent to the block 28, and is capable of ensuring the hydraulic 
tightness of the valve in the fully closed position. 
20 The closure function of said gasket is ensured by a raised circular 

abutment, not shown in the drawings, which is provided internally around 
the passage 22. 

Such gasket therefore allows to avoid the expensive fitting of other 
devices, for example a solenoid valve, suitable to provide the same 
25 hydraulic sealing function. 

The prism-like portion 30 of the block 28 engages its edges 31 in the 
grooves 32 of the guiding element 20, while the cylinder 29 follows the 
vertical sliding, ensuring minimal hunting for the flow control element 16. 

The guiding element 20 is provided by a turned, broached and drilled 
30 hexagonal bar segment. 
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The element 20 thus machined is then forced inside the cup 19. 

The rotor component 13 is constituted by a female thread 33 for 
coupling to the threaded shank 26. 

The female thread 33 is obtained by casting. 
5 A cylindrical element 34 made of plastoferrite is overmolded on the 

female thread 33. 

The cylindrical element 34 has an annular guiding and abutment 
groove 35 for elastic counterthrust means 36 for the means 15 for reducing 
rotational friction. 

10 The elastic counterthrust means 36 are constituted by a helical spring. 

The means 15 for reducing rotational friction are constituted by a 
bearing 37 with two rings of balls. 

The enclosure capsule 14 is provided by a tubular portion 38 that is 
closed in an upper region by a cap-like portion 39. 
15 In a second embodiment, the tubular portion 38 and the cap-like 

portion 39 are constituted respectively by a second tube 38a formed by 
drawing and by a cap 39a formed by drawing, as shown in Figure 2. 

In a third embodiment, not shown, the tubular portion 38 and the cap- 
like portion 39 are constituted by a single part obtained by deep casting. 
20 The tube 38 and the cap 39 both abut against an abutment rim 40 that 

surrounds peripherally the cage 41 of the bearing 37. 

The tube 38 and the cap 39 are sealed at the rim 40 by laser welding. 
Likewise, the tube 38, by resting against an abutment step 42 with 
which the upper edge of the cup 19 is provided, is welded to the cup 19 of 
25 the valve body 17. 

The intake and discharge tubes 24, obtained by drawing, are inserted 
in the cylindrical portion 21 and in the hole 23 and are also sealed by laser 
welding. 

In practice it has been found that the invention thus described solves 
30 the problems noted in known types of flow-rate adjustment valve for fluids, 
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particularly refrigeration fluids. 

In particular, the present invention provides a valve whose 
components are obtained to a large extent by drawing and casting, with a 
considerable reduction in production costs. 
5 In practice, the materials employed, so long as they are compatible 

with the specific use, as well as the dimensions, may be any according to 
requirements and to the state of the art. 

The disclosures in Italian Utility Model Application No. 
PD2003U000027 from which this application claims priority are 
10 incorporated herein by reference. 


